The concept of Integrated Perinatal Care was initiated with the formation of the KKH Perinatal Team in 1993 to further improve the maternal and perinatal care. All staff in the team are committed to providing labouring women and women with high-risk pregnancies with the highest possible standards of care to allow the best outcomes and birthing experience for mothers, babies and families. Teamwork as well as national and worldwide collaborations are the hallmarks of this team.
IntroduCtIon KK Women's and Children's Hospital (KKH) started in 1858 as a public hospital and we celebrated our 150th anniversary last year. The hospital became a free maternity hospital in 1924 and was the busiest maternity hospital in the world in the 1950s and 1960s. KKH helped Singapore significantly reduce the maternal mortality 100-fold from 760 per 100,000 births in 1930 to 7 per 100,000 births in 1987 and the perinatal mortality from above 50 per 1000 births in 1940s to less than 5 per 1,000 births in 1990s [1] [2] [3] [4] .
For the last 2 decades, KKH has strived to be a healthcare leader for women and children. In line with this, the concept of Integrated Perinatal Care was initiated with the formation of the KKH Perinatal Team in 1993 to further improve the maternal and perinatal care.
The team members, each with diverse clinical interests, enjoys a close working relationship and our daily interactions allow patients to benefit from the multi-disciplinary approach to challenging clinical problems. care and reduce adverse pregnancy and neonatal outcome [5] [6] [7] [8] . The Perinatal High-Risk Consult meeting is invaluable in managing highrisk pregnancies like preterm premature rupture of membranes (PPROM), maternal pre-eclampsia, multiple pregnancies and maternal substance abuse, as the multidisciplinary team makes decisions regarding the optimal timing for delivery of the highrisk foetus as well as the optimal mode of delivery and the subsequent care of mother and baby and communication with the family. These actions are aimed at being proactive to minimise risk and to optimise outcome, and in advanced cases, reactive in response to adverse events.
The team oversees the smooth running of the perinatal service which caters to about 30% of all deliveries in Singapore (about 12,000 deliveries per year). In addition, the majority of all high-risk pregnancies in Singapore are cared for in KKH, serving as the premier community referral centre for such pregnancies. Despite this heavy clinical workload, as well as the high proportion of highrisk pregnancies cared for, the Perinatal Team has managed to significantly reduce and maintain a consistently low rate of perinatal mortality, maternal mortality and eclampsia [9] [10] [11] [12] .
The KKH Perinatal Team has a strong international reputation in the provision of excellent perinatal care as a comprehensive referral centre. The team has developed and refined a comprehensive set of management guidelines for clinical problems, incorporating evidence-based and best practices to provide consistency of excellence in clinical care. Evidence-based obstetric practice has been the mainstay of the unit, with high knowledge translation and clinical uptake. The main areas in which the team has bridged the gap between advancing knowledge and practice are listed in Table 1 , overleaf.
ACHIEVEMEnts
Since its inception, the Integrated Perinatal Care Project has helped to establish KKH as an international centre of aexcellence in perinatal care, and a national referral centre. We take great pride in our patient care and our consistent record of having one of the lowest maternal mortality rate and eclampsia rates for a tertiary hospital in the world. The team established a protocol of magnesium prophylaxis and translated it for practical use in the management of pre-eclampsia in our Delivery Suite. The team also followed up with children on this protocol. The protocol has also contributed to the decline in the rate of eclampsia in KKH.
This was disseminated at several conferences and the protocol was published as College of O&G Singapore Guidelines and also in Singapore Journal of Obstetrics and Gynaecology. The team was the first in Singapore to advocate the widespread use of magnesium sulphate for seizure prophylaxis in pre-eclampsia. This has led to widespread acceptance of the practice in centres in Singapore.
2 Rapid Activation System for Crash Caesarean Section. In the management of acute problems for patients in labour, urgent delivery may be necessary in a dire emergency such as umbilical cord prolapse, placental abruption, or uterine rupture and this is critical in saving a baby's life. The ability of the labour ward and operating theatre of a hospital to mount such a delivery is of paramount importance. In the event of Crash (immediate) caesarean section (CS) the general knowledge internationally from various studies, is to achieve delivery within 17-30 minutes of the decision to perform the operation. Due to the complexity of the task, requiring the co-ordination of the system and many specialists from different disciplines, there has been tremendous difficulty worldwide for hospitals in adhering to this recommendation.
We studied the system and introduced a novel activation system in a busy obstetric centre. Our findings show that it is feasible to achieve a delivery interval well below 30 minutes for all cases. This entails a close co-operation between obstetricians, anaesthetists, neonatologists and nurses and a systemic approach. With a continual quality improvement strategy in place, the mean DDI (the diagnosis to delivery interval) in our institution for Crash CS had significantly improved over time (reduced by half from 14.6 minutes to 7.6 minutes, probably the fastest in the world). This activation for mobilisation current system is now in practice as our Code Green emergency system. This reduction has tremendously enhanced safety for our women in labour and their babies. Both general anaesthesia and extension of existing epidural block were acceptable modes of anaesthesia for Crash CS with no significantly delay when the latter was used. This novel and unique activation system has been shared and presented worldwide. We have translated this risk stratification into clinical practice in our perinatal care in KKH, which has led to the provision of a consistently high standard of care, with good outcomes. This includes a separate management protocol for glucose 6-phosphate dehydrogenase (G6PD) cases.
We have worked together with our paediatric colleagues and also in partnership with polyclinics from both clusters. This has facilitated an effective and uniform practice strategy across the island. Our data and experience has been compiled and presented both locally and regionally. We have used the PCEA system in our labour ward for the last 3 years with very good results. The use of computer-assisted system has enhanced the system and added value for our women during labour.
With the help of a grant from The Enterprise Challenge, Public Service Department, we are currently in the process of implementing real-time computerised record keeping for women under epidural pain relief (a "paperless" system) which would facilitate and enhance a seamless transition of anaesthetic care in the event of a Caesarean section. This could be implemented cluster-and nation-wide to enhance service delivery to labouring women Women presenting with cervical dilatation and bulging membranes before 26 weeks are intensively counselled and offered an emergency cerclage procedure.
Our data has been presented at the World Congress of Perinatal Medicine 2007. Our experience in the procedure has led to several obstetricians to learn the technique from us and to several referrals to our centre.
In addition, the team is heavily committed to numerous projects -Process Improvement Projects (PIP) and Clinical Practice Improvement Programme (CPIP) -targeted at improving patient care and safety as well as improving the overall patient experience. These projects, based on knowledge translation as well as resulting from knowledge generation from the teams, experience and internal surveys, have resulted in novel and innovative healthcare delivery methods.
sustAInABILItY
The Perinatal Team provides an essential service to allow optimal pregnancy outcomes. This clinical service is largely co-funded by the revenue from the private obstetric load, patient co-payment, as well as government subsidies for patients opting for subsidised care. In addition, ad hoc additional funding for special projects is obtained from various funding mechanisms and bodies such as the Health Sector Development Programme (HSDP), National
This model has served us well for many years and is sustainable for the long term. We are currently in the very preliminary stages of planning an alternative funding resource for low income obstetric patients. This will allow these patients to have better access obstetric healthcare to improve pregnancy outcomes. In the long run, this will reduce the disease burden on both the families and the nation.
ForGInG stronG PArtnErsHIPs
Over the years, as a result of our excellent track record, numerous service and research partnerships and collaborations have been forged. 24 . This Prize is awarded to the person, institution, or organisation that has made an outstanding contribution to health development.
For our KKH Perinatal Team, these awards are recognition of our collective team effort and spirit. These awards are also recognition of our hospital's century-old efforts in the pursuit of better maternal and perinatal care. Finally they are a strong endorsement of the national and worldwide collaborative effort in improving maternal care which our hospital is actively engaging in. These awards will spur us on to work harder and better. The KKH Perinatal Team has donated the money from prize awards to KKH Perinatal Training Fund to help provide further training for our team in perinatal care.
FurtHEr dEVELoPMEnt
Since 2009, the KKH Perinatal Team with input from our anaesthetic, nursing and neonatal colleagues, has developed a simulation training programme for obstetric emergencies management named "Combined Obstetric Resuscitations and Emergencies" (CORE). The focus is on emergencies such as eclampsia, massive haemorrhage, shoulder dystocia, breech vaginal delivery, neonatal resuscitation, basic and advanced adult life support and cardiotocographic interpretation, with emphasis on teamwork and communication. Regular workshops with succinct lectures and simulation stations using a combination of actors as standardised patients, basic foetus-pelvis models and high-fidelity mannequins are conducted. We reviewed our Crash Caesarean Section Activation System (Code Green) and the audit showed that the mean decision to delivery time within 10 minutes, is definitely sustainable.
The team is also involved in 2 major perinatal projects (GUSTO & NORA) funded by the National Medical Research Council, Singapore and the National Research Foundation. GUSTO (Growing Up in Singapore Towards Healthy Outcomes) is a multi-institutional research programme under the Translational and Clinical Research Flagship Programme, to study pregnancy and early childhood factors that lead to increased risks for the individual to develop metabolic diseases later in life like diabetes and obesity 25 . It is Singapore's largest and most comprehensive birth cohort study. The novelty in this programme lies in the study of epigenetic changes and the clinical associations of these changes. NORA (Neonatal and Obstetric Risk Assessment), a Program Project Grant awarded to the Perinatal Team of KKH, aims to establish both clinical and biological profiles of pregnancy and to develop effective screening algorithms and tools for pre-eclampsia, preterm labour and intrauterine growth retardation in pregnancy. It also aims to determine specific perinatal and neonatal risk factors for outcomes of very low birth weight (VLBW) infants to optimise care management.
Public education is an important key to achieving good outcomes in perinatal care. This takes a leap in KKH with the launch of the weekly Webinar public education talks on the Internet on pregnancy and perinatal care 26 . Initiated by the KKH Perinatal Team in collaboration with pharmaceutical and IT companies in 2009, this is the world's first dedicated pregnancy Webinar series.
The team also works closely with the Singapore General Hospital (SGH) perinatal colleagues under the Singhealth umbrella to provide optimum care for patients and also residency training in obstetrics and neonatology.
ConCLusIon
Teamwork as well as collaborations are the keys to the success of the team to ensure integrated perinatal care. The team will continue to pursue excellence in perinatal care as well as to adapt to the fast changing environment of perinatal care. 
